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1. BBEOEHME K PABOYEN NMPOrPAMME OUCLUMMNUHbI

1.1. MecTo npenogaBaemon QUCLUNNNHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmebl

basoBas I:l Ob6s13aTenbHas I:l JononHuTtensHo
Bnok 1: aBnseTca dakynbTaTMBoM

BapwnatusHas Mo BbIGOpPY

1.2. Uenb gancumnnuHbl

C(*)OpMI/IpOBaTb KoMneTeHunn o6yqa+ou.|,eroc;| B obnactn xmmuu TBeEpAbIX BeLleCTB B XUMUNYECKOWN
TEXHONOIrnn.

1.3. 3agaum gucumnnvHbI
e Pacwuputb npeacrtaBneHve oby4valoLmxca O NOBEPXHOCTHbIX CBOMCTBaX TBEPAbIX BELLECTB U
MeXxaHM3Me COPOLIMOHHbBIX NPOLIECCOB, MPOTEKAIOLLMX C UX Y4aCTUEM;
e O6y4nTb CTYAEHTOB OCHOBAM NPUMEHEHUST COPOLIMOHHBIX MPOLECCOB B XMMUYECKON TEXHOMOMMNM
N B NPMPOLOOXPAHHBIX MEPOMNPUATUSIX;
e Hayuntb cTygeHToB OOOCHOBaHHOMY MOAXO4Y K OUEHKe, BbIOOpy M  MpakTuyeckomy
NCMonb30BaHMIO TBEPAbLIX BELLECTB B XMMUYECKON TEXHOMNOTNN.

1.4. NMepe4yeHb NNaHMPyeMbIX pe3yrbTaToB 06y4YeHMA No AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3ynibTaTaMn OCBOEHUs1 o6pa3oBaTenibHOW NporpamMmmbl

Koa
OT1an popmmpoBaHus
KomneTteHumn dopmMynmpoBka KoMneTeHUun
FrOTOBHOCTbIO  MCMOMb30BaTb  3HAHUA O  CTPOEHUM
OfK -3 BELLECTBa, NPUPOOE XMMUYECKOM CBSA3M B PasfINYHbIX 3

Knaccax XMMWYECKMX COEAMHEHWM ANns  NOHMMaHuA
CBOWNCTB mMaTepunarnoB n MexaHun3ma XUMNYECKUNX
npoLueccoB, NPOTEKakLWnX B OKpyXawwem Mmmpe

MnaHupyemble pe3ynbTaTbl 06y4eHus

3HaTb: 1) TEOPMIO XMMUYECKOW CBSA3M B Pa3fiMYHbIX KNaccax XMMNYECKUX COEANHEHWI;
2) U3MKO- XMMWYECKYID CYLUHOCTb MPOLECCOB XUMUYECKOW  TEXHONOMMM C MNpUMEHEHNEM
CcOpbEHTOB HaMoMHUTENen, NMTMEHTOB U APYrMX TBEPAbIX BELLECTB.
YMeTb:
MCMonb30BaTb OCHOBHbIE XUMMUYECKME U (PU3NYEeCKMe 3akOHbl 719 MOHWMaHUS MexaHu3ma
COPOBUMOHHBIX MPOLIECCOB;
Bnapetb:

1) TeopeTM4eckuMU MeTodamMy  OMUCaHUS CBOWCTB  MPOCTbIX U CIOXHbLIX BELWECTB Ha OCHOBE
SMNEKTPOHHOIO CTPOEHMSI MX aToOMOB U MonoxeHwuss B [lepuoamyeckor CUCTEME XMMUYECKMX
3MN1EMEHTOB;

2) aKcnepumeHTanbHbIMU MeToAaMM onpeaeneHns U3NKO-XMMUYECKMX CBOMCTB TBEPAbLIX BELLECTB U
HaBblkamn 06paboTkM pe3ynbTaToB ITUX U3MEPEHUIA.

CMOCOBHOCTBLIO n FOTOBHOCTbIO OCYyLLEeCTBNATb
TEXHOSIOrMYecknm npouecc B COOTBETCTBUM Cc
MK-1 pernaMmeHToM MU Ucnosnb3oBaTb TEXHUYECKNUE CcpeacTBa ansd 3
Nn3MepeHna OCHOBHbIX MapamMeTpoB TEXHOJI0MM4YeCcKoro

npoLecca, CBOWCTB Cbipbs U MPOAYKLMN.

MnaHupyemble pe3ynbTaTbl 06y4YeHNsA
3HaThb:
1) OCHOBHbI€E 3Tarnbl KAYECTBEHHOIO N KOSIMYECTBEHHOIO XMMMUYECKOrO aHann3a copbeHToB;
2) TeopeTu4ecKkme OCHOBLI CUHTE3a TBEPAbIX BELLECTB C 3a4aHHLIMU CBOMCTBAMU;
3) npuHUMNbI pa3apaboTku METOAOB aHanmn3a NOBEPXHOCTHLIX CBOWCTB TBEpPAbIX BELLECTB.
YMmeThb:

1) OCYLUEeCTBNATb 0OOCHOBaHHbIN  NOAX0A K OLEHKE, Bbl60py N NPakKTn4eCKoMy WMCNosib30BaHUKO
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Kop,
KomneteHuumn dopmynupoBka KOMMeTEHLMM

OTan opmMmmpoBaHus

TBepAblX BELLECTB B XUMMNYECKON TEXHOMOIUN;

Bnapets:

2) oueHVBaTb 3hPEeKTUBHOCTb COpOLMM Ha TBEPAbIX BELLECTBAX B TEXHOSOMMYECKUX NpoLeccax;
3) opraH13oBaTb KOHTPOJIb KAYeCcTBa BbiMyckaeMoln NPOAYKLMM C UCMONb30BAHUEM TUMOBbIX METO0B

MeToZaMu aHanu3a 3(pPEKTUBHOCTU COPOLIMOHHBIX NPOLIeCCoB 1 06paboTku Nx pesynbLTaTos.

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NporpaMmmbl, B KOTOPbIX ObINIO HA4YaTo

c¢hopmMupoBaHue KOMNeTeHLMN, yKa3aHHbIX B N.1.4:
o OO6was n HeopraHudeckas xumus (Ol1K-3);
e OpraHuyeckas xumuns (OlK-3);

BewecTB (OlK-3);

®usnyeckasn xumus (OlMK-3);

KonnougHasa xumusa (OlK-3);

MatepvnanoBefeHme B TexHonorum opraHnyeckmx setects (OlK-3);

XvMudeckas 3alimTta maTepuanoB opraHudeckoro cuHTesa (Or1K-3);
OnekTpoTexHuKa 1 NnpoMbiluneHHas anektpoHuka (MK-1);

TexHonorusa opraHmdeckoro cuHTtesa (MK-1);

BopgonogrotoBka B xumuveckon TexHonorum (MK-1);

PeareHTHble MeTOAbI OYUCTKN BOObI B TEXHOMOMMK opraHmdeckux sewects (MNK-1);

npodeccunoHansHon geatensHocTtu) (MK-1);
e [lpousBoacTBeHHas NpakTuKa (TexHonornveckasn npaktuka) (MK-1).

2. COOEPXAHUE OAUCLUUNIINHDbI

AHanuTmyeckas Xmmus u (*)VI3VIKO-XVIMVI‘-IGCKVI€ MeToAbl aHann3a B TeXHONToOrmn opraHn4eckmnx

[MpousBoacTBEHHAs NpakTuka (NpakTuka Mo NonyyYyeHuo NpodeccnoHanbHbIX YMEHMI U ONbiTa

O6bemM (4achl)

HaumeHoBaHve 1 cogepxaHue 0S|, 8188
y4ebHbIX Moaynen, TeM U POPM KOHTPOIS z2 g 7132
55158188
Y4yebHbI moaynb 1. TeopeTnyeckne OCHOBbI XMMUN TBEPAbLIX BELLECTB
Tema 1. CoctaB M peakuMOHHasa CMOCOOGHOCTb  MOBEPXHOCTU TBEPAbIX BELLECTB.
CopbuunoHHble npouecchbl. MexaHnsm copbumnoHHbIX npoueccoB. Pusunyeckas
copbums n xemocopbuus. YaenoHas noBepxHOCTb TBEPAbIX BELECTB U MeToabl ee | 16
onpegeneHusa. OnpegeneHne KUCNOTHO-OCHOBHbLIX CBOMCTB MOBEPXHOCTU TBEPAbIX
BELLECTB.
Tema 2. CopbeHTbl: uUx knaccudukauus, coctaB, CBOUCTBA U MpuMeHeHue. VoHUTbI: nx
Knaccudmkauusi, CTpoOeHMe M KUCITIOTHO-OCHOBHbIE CBOWCTBA. Teopus WOHHoro | 18
obMeHa. Bbibop onTMManbHbIX YCIIOBUA MCMOMb30BAHMS MOHUTA.
Tekywmn koHTponb 1 KonnokBuym 4
Y4yebHbI MoAaynb 2. XMMUYECKNE TEXHOSOMMM Ha OCHOBE COPOLMOHHBLIX MPOLECCOB.
Tema 3. PUINKO-XMMUYECKUE XapaKTEPUCTUKM COPOEHTOB: BNAXHOCTb, KaXYyLLMACH 06beMm,
HacbIMHOMW Bec copbeHTa WUCTUHHAA MMOTHOCTb WM Ko3apduumeHTa HabyxaHusa | 12
noHuTa. MeToabl ux onpegeneHus.
Tema 4. TexHonornyeckne nokasarenu copbeHtoB. Ctatudeckas, oMuHaMmMyeckast 1 nornHas 14
0OMeHHbIE eMKOCTU MOHUTOB. MeToapl nx onpegenexHns
TeKyWwmn KOHTPOJb 2 YCTHbIN onpoc 2
Y4yebHbI moaynb 3.OCHOBHbIE 3aKOHOMEPHOCTIN COPOLIMOHHBIX MPOLECCOB.
Tema 5. KuHeTuyeckme cBoncTtBa copbGeHTOB. KOHCTaHTa CKOpPOCTU peakumm WMOHHOro 18
obmeHa.
Tema 6. CopbumoHHoe paBHOBecue. WM30Tepmbl coOpOLMM U UX XapaKTEPUCTUKM.
YpaBHeHVe n30TepMbl MOHO K MNonumornekynsapHon apcopbuun. OnpeneneHve 16
MakcuManbHOM COpPOUMOHHOM €eMKoCcTM copbeHTa. 3aBucumoctb 0BMeHHoWm
eMKOCTM oT BenuuduHbl  pH. KnCNOTHO-OCHOBHOE pacnpegeneHve LIEHTPOB
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Ob6bemM (4achl)
HavmeHoBaHue n coaepxaHve o3l.8!1g¢g
y4ebHbIX Moaynen, TeM U POPM KOHTPOIS z 5 g Iz 5
5518883
agcopbunmn n metToabl ero onpeaeneHus.
Tekywmn koHTponb 3. Konnoksuym. 4
Y4yebHbI moaynb 4. XuMUYecKne TEXHOMNOrMmM Ha oCHoBe COPBLIMOHHBIX NPOLLECCOB
Tema 7. TexHonorns nonyyYeHns u MNpUMEHeHus TBepAbiX BewecTB C pPasfiMyHbIMU
YHKLUNOHANbHLIMK CBOMCTBaMN. TEXHOMOrMA MOHOOBMEHHOrO CMHTE3a 3a4aHHOro 10
npoaykra. CuHTE3 U MOAUDUUMPOBAHUE KOMMO3NLUA C OYHKLMEN COPOEHTOB,
HanosHUTenen, NMrMeHTOB.
Tema 8. CopOLMOHHbIE TEXHOMOMMN C UCMOSIb30BAHMEM TBEPAbLIX BELLECTB B XMMUYECKON
NMPOMBILLITEHHOCTU, 3KOMOrMK ,MeguumnHe n dapmareBTnke. CopoLMOHHbIE MEeTOAObI
OYUCTKM BOAbI U ra3oB. OHTEPOCOPOEHTLI, TEOPUS U NMpPaKTMKa UX UCMOMb30BaHMUS. 6
TexHonoruu pasgeneHns OnTUYECKMX MW3OMEpPOB U  UX MpUMEHEHUE B
dapmakonornn. SHaHTUOMEPHO YNCTbIE NeKapcTBa.
Tekywmn KoHTposb 4 KonnokBuym 4
KypcoBas pa6oTa 16
MpomexyTo4yHas aTrecTaumsa No QUCLUNIIMHE: 3a4eT 4
BCEIO: | 144
3. TEMATUYECKWU NMI1AH
3.1. Nlekunm
He npegycmoTpeHo
3.2. MpakTuyeckme U ceMMHapPCKue 3aHATUSA
Howmepa H OuHoe 0ByueHHe O4yHo-3a04HOE 3aoyHoe
N3y4aeMbix anmeHoBaHune oByyeHve 0ByyeHve
Tem n chopmMa 3aHATUN Howmep O6bem Howmep Ob6bem Howmep Obbem
cemectpa | (4acbl) | cemectpa | (4acbkl) | cemecTpa | (4ackl)

Metogabl M cnocobbl  pacuyeTa
yaensHo nosepxHocTu. OB6paboTka
1 pe3ynbTaToB OnpeaeneHns yoensHon 7 5
NoBepxXHOCTU copbeHTa no copbummn
KpacuTens (MpakTu4eckoe 3aHATHE).

ObpaboTka pe3ynbTaToB
NOTEHLMOMETPUYECKOrO  TUTPOBaHMWS

2 copbeHToB B H-hopme (mpakTnyeckoe ! 4
3aHATME)
O6paboTka pes3ynbTaToB

3 onpeaeneHns  MU3NKO-XUMUYECKMX 7 4
XapakTepUCTUK copbeHTOoB

(MpakTnyeckoe 3aHsTue).

PacueT cTtatuyeckomn n guHaMmm4yeckomn
4 0OMEHHBbIX €MKOCTEN MOHUTA 7 4
(npakTuyeckoe 3aHsaTue).

B3aumocBs3b MexaHu3Ma MOHHOro
obMeHa ”N  KMHETUYECKUX KPUBbIX
copbunn (Ha KOHKpeTHbIX npumepax).

5 7 4
KoHcTaHTbl CKOpPOCTM peakunn
WOHHOrO  obmMeHa  (cemMuHapckoe
3aHATME).
Buabl 1 XxapakTepucTukM U30TepM

6 COPOLIMOHHBIX npoLeccos, 7 3
NCnonb3yemblX B XUMUYECKOM

TEXHOOrMmn (CeMMHapcKoe 3aHsiTue).

Teopusas © npaktvka nony4yeHus
7 MHOTO(YHKLUMOHAmNbHBIX ~ COPOEHTOB 7 2
METO40M NOCITONHOWN dumkcauunm
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Homepa HavumeHoBaHue
n3yvaembix

Tem 1 doopma 3aHATUIA

OuHoe o6yueHue

OyHo-3a04HOE 3ao4yHoe

obyyeHne 0o0yy

eHune

Homep O6bem
cemecTtpa | (4achbl)

Howmep O6bem Homep
cemectpa | (4acel) | cemecTpa

Obbem
(yachbl)

PYHKLMOHANbHbIX rpynn
(cemuHapckoe 3aHaTHe).

CpaBHUTENbHLIN aHanus
copbLMOHHOM aKTMBHOCTM
9HTEPOCOPOEHTOB K MOHaM TSXerblX
METanmnoB (CEMUHAPCKOEe 3aHATHE).

3.3. JlabopaTopHble 3aHATUA

BCEro: 28

Homepa

OuyHoe 06y4eHne

OuyHO-3a04HOE
obyyeHne

3ao4yHoe 00

yyeHve

HavnmeHoBaHune
n3yvaemMbix o
Tem nabopaTopHbIX 3aHATUN

pa

Howmep
cemect

O6bem Howmep O6bem Homep
(vacbl) cemecTpa (4acol) cemecTpa

O6bem
(4acnl)

Onpepenexve yaenbHom
NMOBEPXHOCTU yrns no
agcopbunn METUIEHOBOIo
rony6oro.

M3y4yeHne KMCROTHO-OCHOBHbIX
CBOVCTB KaTUoHuTa KY-2
2 MeTo40M 7
NOTEHLMOMETPUYECKOTO
TUTPOBaHMS.

Onpenenexuve HaCbIMHOro
Beca " kKoaddumumneHTa
HabyxaHus copbeHTOB
pasnMYHbIX KNaccos.

OnpeneneHve OWMHAMUYECKOM
OOMEHHOI €eMKOCTM WOHUTOB
Mo OTHOLUEHUWIO K MOHaMm
TSXKEnbIX MeTarnos.

N3yueHne KuMHeTUKM copbumm
WOHOB TSKENbIX METansoB Ha
copbeHTax pasnnYHbIX
KInaccos.

NsyyeHne copbuum Tspkenbix
6 METannoB B 3aBUCUMOCTU OT 7
KOHLIEHTpaLMKN UX PaCTBOPOB.

CuHTes moanduULMpPOBaHHbLIX
COpBEHTOB C MCMONb30BaHNEM
aMMunakaToB TSOKENbIX
7 MeTannos, " n3yyeHue 7
BMNUAHNSA Ha CBOWCTBA
copbeHToB BHELLHero
MarHuTHOro nons.

BCEro: 28

4. KYPCOBOE NPOEKTUPOBAHUE

4.1. Llenw u 3apa4m KypcoBou paboTbl

Uenb:

3aKkpennutb 3HaHNA N HaBbIKU OLEHKU (*)I/I3I/1KO-XI/IMI/1‘-IeCKI/1X CBOWCTB NOBEPXHOCTU TBepOblX BeLleCTB
C LUelblo NpMMeHEeHNA NX B KOHKPETHbIX YCITOBUAX TEXHONIOIMYeCKOoro npouecca.

3apaum:
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e Hay4yuTb CTyaeHTOB 060CHOBaHHOMY NOAXOAY K OLEHKe, BbIGOPY W UCMONb30BaHWI0 HanomnHuTenen,
MUIMEHTOB 1 COPOGEHTOB B KOHKPETHbIX TEXHOOrMYECKUX NMpOoLIeccax.

e MPOAEMOHCTPMpPOBaTbL CTyAEHTaMu YMEHME UCMONb30BaTb 3HAaHUS TeopuUM COPOBLIMOHHbLIX
MPOLECCOB W HaBLIKOB OnpedeneHns (U3NKO-XUMUYECKUX XapakKTepWUCTUK TBEepAblX BELlecTB B
peLleHnn pearnbHo Npobnembl Mony4YeHns HOBOro NpoAykTa ¢ 3a4aHHbLIMU CBOMCTBaMU.

e  3aKpenuTb HaBblKM OLEHKN 3p(EKTUBHOCTU COPBLIMOHHBIX MPOLIECCOB.

e MPOOEMOHCTPMPOBATL CTyAEHTaMU yMeHue oGbsACHATb M 0606WaTth pesynbTaTbl aHanusa HOBOIO

npouecca Unm CBOWCTB Mofly4aemoro npoaykra.

4.2. TemaTuka KypcoBomu paboTbl
e CUHTE3 U MOAUMULMPOBAHME KOMMO3UUMUN C (PyHKUMEN COpPOEHTOB, HAMOMHWUTENEW, MUIMEHTOB,
HocuTenen ¢ 3agaHHbIMW CBOMCTBaMMU;
e oOnpeferneHue nokasaTtenen kayecTBa TBepAblX BELLECTB C onpefeneHHon yHKUMEen pasnmyHoro
rekcanorm4yeckoro HasHa4yeHus;
e nabopaTopHas anpobaums COPOLMOHHBIX TEXHOMOMMI B TEXHONOrMYECKNX NpoLeccax.

4.3. Tpe6oBaHMA K BbINOJIHEHUIO U NpeACTaBIIeHUIO Pe3yrnbTaTOB KYpPCOBOMN paboThl

PaboTa BbinonHseTcs obyyarlMMUCA UHOUBMAYANbHO UMM B COCTaBe IPyNnbl U3 ABYX YENoBeK.
MpoBegeHno uccnegoBaTenbCkMx paboT AOMKeH npewecTBoBaTb 3Tan noucka HayydyHow, yd4ebHon u
HOpMaTMBHOM  nuTepatypbl C  obga3aTenbHbiM  UCMOMb30BaHWEM  PeECypcoB  MHGOPMAaLMOHHO-
TeNeKoOMMYHMKaLMOHHOW ceTn "UHTepHeT .

Mpu BBINONIHEHMU KYPCOBOW paboThl 06yYaloLWunes OMKEH NCMONb30BaTh METOANYECKME YKa3aHWs 1
y4ebHbIX nocobus kadpeapbl, B TOM umucrie Ha cante BLUTO http://nizrp.narod.ru./ B pasgene kadeapsl
«Ob6LLen 1 HeopraHMYECKOM XMMUUY B COOTBETCTBME C METOAMKaAM aHanun3a,BblbpaHHbIMK A58 NPOBeaeHNS
nccrnegoBaHUM Mo TeMe KypcoBor paboThl.

MpoBeaeHne NpakTUYECKUX UCCNEeAoBaHWI AOIMKHO OCYLLECTBIATECA C UCMOMb30BaHMEM XUMUYECKNX
N PUNKO-XMMUYECKMX METOOOB aHanm3a Ha OcHOoBe nabopaTopHoro obopyaoBaHus O7iS TUTPOBaHWUS U
nNpnbopoB, KOTOPbIMK OCHaLLeHa nabopatopus kadenpsl O n HX:

cnektpodotomeTp CP-2000

doToanekTpo-konopumeTpol KOK-2, KOK-3, dOK 56-M

yCTaHOBKa 41151 NOTEHLMOMETPMYECKOro TUTPOBaHUA ¢ npumeHeHnem pH — metpos mapku UMJT — 301
BbICOKOYACTOTHLIN TuTpatop TB-6J1.

rasosbln xpomatorpad LiBet-100.

KOHAYKTOMETp Mapku QkcnepT — 002

aHanusatop BosfibTamnepomeTpudeckuin AKB — 07 MK

cuctema KanunnapHoro anektpodgopesa Kanenb 103 P.

Ha ocHoBaHWMM NpoBeAEHHbBIX MCCNeAoBaHMI 00yYaloLWMINCa OOMmMKeH 0600WNUTEL pedynbTaTtbl KypcoBON
paboTbl, cdopmynupoBaTb BbIBOAbI W pa3paboTaTb KOHKPETHbIE peKkoMeHAauuMuM Mo  OOCTMXKEHWUIO
NOCTaBMEHHbIX Lienn 1 3agau.

PesynbTatel KypcoBor paboTbl MPeAcTaBnslOTCS B NeyaTHOM Buae B obbemMe He MeHee 8 nucToB
MaLUMHOMMCHOrO TEKCTa, coaepxallero cnegyrowmne obasarenbHble 3NeMEHTbI:

e (bopma NpenocTaBreHns pesynbTaToB — OTYET;

e 00BLEM TekcTa B nevaTHbIX nnuctax — He meHee 0,5;

e obsi3aTenbHble aNeMeHTbl coaepxaHust paboTbl: BBeAeHUe, NTepaTypHbIi 0630p,
3KCMepMMeHTarnbHas YyacTb, 0OCy)KAeHMe pe3ynbTaToB paboThl, BbIBOAbI,
Onbnmnorpadunyeckmii CnMcok.

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe oby4eHune OuHo-3304HOE 3aoyHoe obyyeHne
y4e6HbIX dopma y obyyeHve y
moayneu, no
KOTOPbIM KOHTpOJ:IFl Homep Kom-Bo Homep Kon-86 Homep Kon-8o
npoBoAMTCA SHaHuu cemectpa cemecTtpa cemectpa
KOHTPOJ1b
13,4 Konnoksunym 7 3
2 YCTHBIN onpoc 7 1
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6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLIEIOCA

Ou4Ho-3a04HOE 3ao4Hoe
Buabl camocTosiTeNnbHoi paboThl OuHoe oby4erme 06y4eHme obyueHne
obyuatoLlerocs Homep | O6bem Homep O6bem Homep O6bem
cemecTpa | (4achbl) cemecTpa (vacbl) cemecTpa (vacsbl)
YCBOEHNE TeOpETUYECKOro MaTtepunana 7 40
[MoaroToBka K NPakTU4ECKUM 3aHATUSAM 7 14
lMoarotoBka k TabopaToOpHbIM 3aHATUSAM 7 14
BbinonHeHue KypcoBow paboTsl 7 16
lMoaroToBKa K 3a4eTy 7 4
BCEIO: 88

7. OBPA3OBATEJIbHbIE TEXHOJNOIN'MA

7.1. XapaKkTep1McTUKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHLIX (hOpPM yYeOHbIX 3aHATUN
He npegycmoTpeHo

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCA AN NPOMEXYTOYHOMN
aTTecTauum

TpaguumoHHas | X ©annbHO-penTnHroBas

8. OBECIMNEYEHUE ANCLUUMIUHDI

8.1. YuebHasa nutepatypa

a) OCHOBHas y4ebHas nuTepaTtypa

1. Menuxos N.B. ®usmnko-xmmmnyeckas 3BOMOLMNS TBEPAOro BellecTBa [ONEKTpoHHbIM pecypc)/ Mennxos
N.B.— 3nekTpoH. TekcTtoBble AaHHble.— M.: BUHOM. Jlabopatopus 3HaHuin, 2014.— 310 c.— Pexum
poctyna: http://www.iprbookshop.ru/6515.— 9BC «IPRbooks»

2. Kyauna J1.U. lMpuknagHble 3agadv guHaMuKn TBEPAOro Tena [ONekTpoHHbIN pecypc]: yuebHoe nocobue/
KyonHa J1L.U., Bnacos I0.Jl.— 3nekTpoH. TekcToBble pAaHHble.— OpeHbypr: OpeHbyprckui
rocyfapCTBEHHbIN YHUBEPCUTET, OBC ACB, 2014.— 118 c— Pexum pocrtyna:
http://www.iprbookshop.ru/33652.— 3BC «IPRbooks»

6) gononHuTensHasa y4ebHas nuTepaTypa

3. BonbiHcknii AJ1. Ponb MOBEPXHOCTHbIX SBMAEHUNA B CTPYKTYPHO-MEXaHW4YecKoW MOoBeAeHUN TBepablX
nonumepoB [OnekTpoHHbI pecypc]/ BonbiHckun AJl., bakeeB H.®.— 3nekTpoH. TEKCTOBbIE AaHHble.—
M.: ®UBMATIINT, 2014.— 534 c.— Pexum poctyna: http://www.iprbookshop.ru/30195.— 3BC
«IPRbooks»

4. TyceB AW. HaHomaTtepuanbl, HaHOCTPYKTYpbl, HAHOTEXHOMNOrMM [ANEKTPOHHbIA pecypc]: yvyebHoe
nocobue/ N'ycee A.l.— OneKTpoH. TekcToBble AaHHble.— M.: PUBMATIINT, 2009.— 416 c.— Pexum
poctyna: http://www.iprbookshop.ru/12979.— 36C «IPRbooks»

5. TNoTeHuunomeTpus: yuebHo-meToaudeckoe nocobue / Komuccapenkos A.A, lMpyrno N.®., ®egopos B.A. -
Cl6.: UNsp-so CIBITY PI, 2013. -64 c. Pexum poctyna: http://nizrp.narod.ru/potenz.pdf. — 3BC
BWTS

8.2. NepeyveHb y4e6HO-MeTOoaNYECKOro o6ecnevyeHns AN CaMOCTOATENIbHOM paboTbl 06yYaLMXCA
no AUCUUNIUHe

OnTtuyeckne meToabl aHanmsa: yvyebHo-meToanveckoe nocobue/ lMpyrno IN.®., KomuccapeHkoB AA.,
dépnopos B.A. royBrno Cnerrtypen.-crie., 2010. -52 c. Pexum poctyna:
http://nizrp.narod.ru/metodoptika.htm. — 36C BLUT3

8.3. NepeyeHb pecypcoB nHhOpPMaLMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heob6xoANMBbIX AN OCBOEHUSA AUCLUMITUHbI

1. http://window.edu.ru;

2. http://e.lanbook.com/books/;

3. http://biblioclub.ru/.

POg 18.03.01, 51.B.[0B.03.01 OcHOBbI XMun TBEPAbLIX BELLLECTB OPraHNYeCcKoro CMHTe3a CtpaHuua 8 us 14



4. http://vestnik.mstu.edu.ru/v09_5_n25/articles/31_kalsi.pdf

5. http://xn----7sbabno2abl4a9aggb.xn--plai/oborudovanie/sorbcionnaa-tehnologia-ochistki-
proizvodstvennyh-i-poverhnostno-livnevyh-stokov.html

6. http://www.plasty-top.ru/articles/sorbtsionnye_tekhnologii_v_sovremennoy_meditsine.htm

7. http://uvelir.info/books/osnovy_sorbcionnoi_tehnologii_izvlechenija_zolota_i_serebra_iz_rud/

8.4. NMepeyveHb MH(OPMaALMOHHbIX TEXHOMOIMIN, UCMOMb3yeMbIX NPU OCyLLeCTBNeHUU
obpasoBaTenbLHOro npouecca No AMcUMninHe, BKIKOYasa nepevyeHb NPOrpaMMHOro obecnevyeHus u
MH(OPMALMOHHBbIX CMPAaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepmanbHO-TEXHMYECKON Ba3bl, HEOOXO0AMMOM ANs OCYyLLEeCTBNEHUA
obpa3soBaTenbHOro npouecca no AUCLMUNINHe
CneuunanunsmpoBaHHas y4yebHasa nabopatopus aHanutuyeckon xumum n PXMA ¢ HeobxoauMbIM
obopynoBaHueMm: crnektpodotomeTpbl U dpoTokonopmumeTpbl PIK 56-M, KPK-2, KPK-3, FOHuko 1201, CP-
2000, pH — meTpbl mapku UMJT - 301, xpomaTorpad LiBeT 100, BbICOKOYACTOTHbIE TUTPATOPLI, aHaNN3aTop
BonbTamnepomeTpuyeckmuin AKB — 07 MK, npnbop ans kanunnspHoro anektpodopesa «Kanenb 3».
YyebHaa ayautopusi ¢ MynbTUMELUIAHBIM KOMMIIEKCOM.

8.6. UHble cBeageHun n (Mnun) matepuansol

KomnnekT nnakatoB, AEMOHCTPUPYOLWUX NPpUHUMM paboTbl NpMBopoB, nMetowmuxcsa B nabopartopuu;
HarnsgHble nocobus: npuHumMnuanbHas cxema cotokonopumetpa P3IK-56M, xpomaTtorpada; Bua KpyBbIX
TUTPOBaHWS, NOMyYeHHbIX pasdnmyHbiMu ®XMA; knaccudmrkaumsa anekTpogos.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWMNXCA NO OCBOEHUIO

ANCLUUNJITIUHDI

Buapbl y4ebHbIx
3aHATUN 1
camMocCTosiTeNbHas
paboTta
obyyvaromxcs

OpFaHVI3aLI,VI$| OEeATENIbHOCTU o6yqa|ou.ler009|

MpakTunyeckme
3aHATUSA

Ha npakTnyeckunx 3aHATUAX pasbsCHAKTCS TEOPETUYECKME NONOXEHMUS KypCa,

obyyatomecs paboTatoT C KOHKPETHBIMU CUTYaLUsIMU1, OBMaAeBat0T HaBblKaMm

cbopa, aHanmsa n 06paboTkn MHpopMaLMM NS NPUHATUSA CaAMOCTOATENBHbIX

peLUeHNIA, HaBblkaMWn MOAFOTOBKM aHANUTUYECKMX OTYETOB MO COOTBETCTBYHOLLEN

TemaTuke; HaBblkamu paboTbl B Manblx rpynnax. [MoarotoBka kK npakTU4eckum

3aHATUSM NpeanonaraeT creayowmne Buabl pabor:

e paboTa C KOHCNEKTOM NEKLMIA;

e MPOCMOTP PEKOMEHAYEMON NUTEPaTYpH,

e  03HaKOMIEHMS C MeTodamu 06paboTku pe3yrnbTaToB NPOBOAUMBIX
3KCNEPUMEHTOB.

JlabopaTopHble
3aHATUSA

JlabopaTtopHble paboTbl CNOCOOCTBYIOT PasBUTUIO  HABLIKOB  aHanUTUYECKUX
N3MEPEHUA C MOMOLLBI0 XMMUYECKMX U (DU3MKO-XMMUYECKMX METOAOB aHanu3a,
NPUMEHSIEMbIX AN KOHTPOMS COPOLMOHHBIX NPOLECCOB B XMMUYECKOW TEXHOMOMMU
Ha naGopaTtopHbix paboTax cTygeHTam npeanaraeTcs UCMONb3oBaTb COBPEMEHHbIE
npubopbl U CeTeBble KOMMbIOTEPHbIE TEXHOMorMM npu obpaboTke pesynbTaToB
aHanuTU4eckux onpeaeneHuin. B pesynbtate npoBefeHust NabopaTopHOro 3aHATUSA
obydyarolmecss [OMKHbI  YCBOMTb METOAMKY aHanusa, MNOHATb NpuHUMN  ee
p83pa6OTKVI N Hay4YnTbCA NPUMEHATb €€ B XMMUYECKUX CUCTEMAaX CXOOHOro Tuna.

CnenyeT npepBapuTenbHO U3Y4UTb METOAMYECKME YKa3aHUsi MO  BbIMNOMHEHUIO
nabopaTtopHbix paboT, pacnonoXeHHblx B pasgene kadegpbl «O6wen wn
HeopraHM4YecKom XumMuny» Ha cante 6nbnuotekm BLUTS http://nizrp.narod.ru./.

Xop paboTbl U aKCNepUMeHTarnbHble pe3ynbTaThl 4OMKHbI ObITb NOAPOOHO OonucaHbI,
NMOCTPOeHbl HeobxoauMmble rpadukyM, MNpoBedeHa cTaTucTudeckas obpaboTka
3KCNepUMEHTarbHbIX AaHHbIX.

CamocTosaTenbHas
paboTta

[aHHbI BUO paboTbl Nnpegnonaraet pacluMpeHne 1 3akpenseHne 3HaHUn, yMeHUn u
HaBbIKOB, YCBOEHHbIX Ha ayAWTOPHbIX 3aHATUAX MYyTEM CaMOCTOATENBHOW
npopaboTkn y4ebHO-MEeTOAMYECKNX MaTepuanoB Mo AUCUUMIMHE U COOCTBEHHOTO
KOHCMeKTa npu NoAroToBke kK nabopaTtopHbiM paboTam , KOMMNOKBUYMaM , 3a4eTy U
BbINONIHEHUN KypcoBoy paboTkl. CaMmocTosTenbHas paboTa yvallerocsi npoBOAUTCA
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http://nizrp.narod.ru./

Buapbl y4ebHbIx
3aHATUN 1
camMmocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHM3au,m| OeATeNlbHOCTU 06yqa}ou.lerocy|

VHONBUAYANbLHO; NPV BO3HUKHOBEHMW BOMPOCOB — COBMECTHO C NpernogaBaTenem.
Mpv noaroToBKe K 3a4eTy HEOGXOAMMO 03HAKOMUTLCS C NepeYHem BOMPOCOB,
npopaboTaTb KOHCMEKTbI NIEKLMIA, COBCTBEHHBIX KOHCMEKTOB MU NOATOTOBKE K
KOJIIIOKBUYMaM, OTYEThI MO nabopaTopHbIM paboTam, pekoMeHayeMyLo nuTepaTtypy u
MOJTYYUTb KOHCYNbTaUMI0 Y NMpenojasaTtens.

10. ®OH] OLIEHO4YHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnucaHue nokasaTenen U KpUTepueB OLleHUBaHUS KOMMETEHLUIA Ha Pa3nMyHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3aTenu oLeHUBaAHMA KOMMNETEHLIMA Ha 3Tanax ux ¢popmMmmpoBaHusi

OrMK-3(3)

XUMUYECKMX COEANHEHWUN N MNOHMMaHue
(PM3MKO- XMUMUYECKOW CYLLHOCTU MpOLEeCcCOoB
XMUMUYECKON  TEXHOSOTUU C MPUMEHEHNEM
COpOEHTOB HaMONMHUTENEW, MUIMEHTOB W
OPYruX TBEPAbIX BELLECTB.
MposiBnsieT yMeHune
OCHOBHblE  XUMW4YECKME M1
3aKOHbl AN MOHUMaHWSA
COPOLMOHHBIX NPOLIECCOB.
HemoHcTpupyeT BnageHue
TEOpeTUYECKUMN  MeTogamu onuncaHus
CBOWCTB MPOCTbIX M CIIOXHbIX BELLeCTB Ha
OCHOBE 3JIEKTPOHHOIO CTPOEHUS NX aTOMOB
n nonoxexusa B [lepuogmyeckon cucteme
XUMUYECKMX 3/1IEMEHTOB. MokasbiBaeT
BnageHue HaBbIKaMu 0bpaboTkn
pe3ynbTaToB onpeaeneHus  U3NKo-
XUMUYECKMX CBOWCTB TBEPAbIX BELLECTB.

ucnonb3oBaTb
dpusunyeckme
MexaHu3ma

2. NpakTnyeckoe
TMNOBOE 3afaHne

Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHLMn . OLIEHOYHOro OLIEHOYHOro
lMokasaTenu oLueHMBaHNS KOMNETEHLUI
(aTan ocBoeHus) cpencTtea cpencTtea B hoHae
OemoHcTpupyet 3HaHue Teopumn | 1. YcTHOe 1. MNepeyeHb
XUMUYECKON CBSA3WM B pasfnuMuHbIX Kraccax | cobecegoBaHue BOMPOCOB K 3a4eTy

(36 Bonpocos).

2. MNpakTnyeckune
TUMNOBbIE 3a4aHus K
3a4eTy (28 3apayv)

MK- 1(3)

MNanaraeT ocHOBHble 3Tamnbl KAYECTBEHHOIO
M KONMWYECTBEHHOTO aHanmsa CopBeHToB,
TEeopeTnYeckne OCHOBbl CUHTe3a TBepAapblX
BEWEeCTB C 3adaHHbIMKW CBOWCTBAMM U
MPUYHUMMBI pa3paboTkM MeTodoB  aHanusa
MOBEPXHOCTHbLIX CBOMCTB TBEPAbIX BELLECTB.

Moka3sbiBaeT yMeHune OCYLLECTBNATb
00OCHOBaHHbIA Noaxopn K OueHke, BbIGopy U
NpPaKkTU4YEeCKOMYy WCMNOSIb30BaHMUIO  TBEPAbIX
BELLECTB B XWUMWYECKOW TEXHONMorMn W
oueHmBatb 3PPEKTUBHOCTL copbumm Ha
TBEPAbIX BellecTBax B TEXHOMNOrMYECcKnx
npoteccax.

JdemoHCcTpupyeT BnageHue  meTogamu
obpaboTkm  pesynbTatoB  OnpeaeneHus
3 PEKTUBHOCTN COPOLIMOHHbBIX MPOLIECCOB.

1. YcTHOE
cobecenoBaHue
2. MNpakTnyeckoe
TUNOBOE 3afaHue

1. MNepeyeHb
BOMPOCOB K 3a4eTy
(58 Bonpocos)

2. MNMpakTnyeckme
TUMNOBbIE 3a4aHus K
3a4eTy (28 3apayv)

10.1.2. OnucaHue WKan v KpuTepueB oLeHUBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN
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Kputepum oueHnBaHmsa cchopMmpoBaHHOCTN KOMNETEHLIUNA.

3auér
OlieHka o KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaanuUNOHHON
LKane YcTHOe cobecenoBaHue

O6y4atomncsa nokasbiBaeT 4OCTaTOYHbIA YPOBEHb 3HAHWUS TEOPETUYECKUX OCHOB

3auteHo COpPOLIMOHHBIX NPOLIECCOB U TEXHOMNOMMIA Ha UX OCHOBE; CBOBOOHO OPUEHTUPYETCS B
OCHOBHbIX NOHATUAX U TEPMUHAX OUCLUNIINHBI; CBOEBPEMEHHO BbINOMHUI BCE
nabopaTtopHble paboTbl M NPaKTUYECKME 3adaHuns; caenan v 3almTun KypCcoByHo
paboTy, gonyckas HenpuHUMNuanbHble OLLnBKK.
O6y4alowmnca He MeeT JOCTAaTOYHOMO YPOBHS 3HAHUSA AUCUUNIUHBIL, NIIOXO

He sautero OPUEHTUPYETCH B OCHOBHbIX MOHATUAX U ONpeAeneHnsiX; He BbIMOMHMA (UNN YaCTUYHO
BbINnonHun) nabopatopHbie paboThbl U NpakTU4ECKMe 3afaHus; He caenan unm He cMmor
3alNTUTL KypCOBYIO paboTy; oonyckaeT Npy OTBETE Ha 3a4eTe CyLLECTBEHHbIE
OLIMOKN M HE MOXET YCTPaHUTb X Aae N0 PyKOBOACTBOM npenogaBsaTens.

KypcoBas pa6oTta

OueHka

Kputepun oLieHnBaHNA CHOPMUPOBAHHOCTM KOMMETEHLMIA

OTnnyHo

O6yyatowmnca nokasbiBaeT rnybokmMe 3HaHus BCeX pasfernos AUCUUNMAUHBL NPy
BbIMOMHEHUN U 3awmTe KypcoBon paboTbl. CTygeHT YCBOWN OCHOBHYK U
npopabotan caMoCcTosATeNbHO GOMbLLIOK 06bEM LONOMHUTENBHOM NUTEpaTyphbl
no Teme KypcoBon paboTbl. AKCNEepPUMEHTanNbHY YacTb BbIMNOMHWUMA Ha BbICOKOM
ypoBHE ¥ B cpok. [lpu BbINONHeHUN paboTbl oOOy4awWMNCA MNpPOSABAAS
CaMOCTOATENbHOCTb W TBOpYECKWA noaxod. AKTMBHO Yy4yacTBoBan B
obcyxaeHun pesynbTaToB KypcoBOW paboTbl, CMOr pfaTtb Ha 3awuTe
TeopeTuyeckoe 06OOCHOBaHME MOMyYEeHHbIX AaHHbIX. CamocTosTenbHO
cdopmynupoBan  OCHOBHble  BbiBOAbI W pekomeHgauuu;  odopmun
MOSICHUTENbHYIO 3anucky W rpaduyeckMin matepuan B MOMHOM o6beme B
COOTBETCTBUU C TpebOoBaHUAMU OPOPMNEHNS.

Xopoulo

Ob6yyarowmnca nokasbiBaeT AOCTATOYHbIA YPOBEHb 3HAHUN AUCUUNNWHBL NpU
BbINOMHEHUN  KypcoBoW paboTbl. YCBOMUN  OCHOBHYWO U npopaboTan
onpeferneHHbln obbem [OOMNOMHUTENbHOW nUTepaTypbl MO TemMe KypCOBOW
paboTbl. JKCNEepUMEHTanNbHY YacTb PaboTbl BbINOMHUIT KAYECTBEHHO U B CPOK.
OpfHako He MposBNAN MHULMATUBLI U CAMOCTOSITENBHOCTM NPU BbIMNOMHEHUN U
obcyxaeHun pesynbtaToB paboTsl. [Mpy odhopMIeHUN NOACHUTENBHOW 3anncK1
n rpacdmyeckoro matepuana He Bcerga cobntogan TpeboBaHusa oopmeHus.
Ha 3awumTte paboTbl CTyQeHTOM [JdaHbl HeOOCTAaTOYHO YeTkue OTBeTbl Ha
BOMPOCHI.

Y,qosneTBopMTeano

Mpn BBLINOMHEHNM KypcOBOW paboTbl OOyYalLlMACA MNOKasbiBaeT 3HaHMWS
OCHOBHOIO y4eBHoro MaTepuana B MWHUManbHOM obbeme.
OKcnepyMeHTanbHy YacTb paboTbl BbIMNOMHWIT HE JOCTATOYHO KA4YeCTBEHHO, C
OTCpo4YkOn. He cmor camocTosTenbHO caenatb BbIBOAbI MO MNpoAenaHHon
pabote. T[lpu ocopMneHnM MNOACHUTENBbHOW 3anuMcku U rpaduyeckoro
MaTepuana CTygeHT AonyckaeT HeOpeXHOCTb; AonyckaeT HETOYHbIE OTBEThI Ha
BOMPOCKI Npu 3aLuumTe.

HeynosneTBopuUTENsLHO

[Mpu BbINOMHEHMM KypcoBoW paboTbl oby4varoLmncs obHapyxuBaeT npobensl B
3HaHWSIX OCHOBHOro yyebHoro martepuana. PaboTta BbinonHeHa B HEMNOSTHOM
obbeme, gonyuwleHbl NpuHUUNManbHble OWKUBKM B pacyeTax; odopmreHue
MOSICHUTENbHOW 3anuMcku W rpaduyeckux maTtepuanoB He COOTBETCTBYeT
TpeboBaHNAM OGOPMIEHMS; CTYOEHTOM He AaHbl OTBETbl Ha BOMPOCHI MpU
3awmre.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUSA UM UHble MaTepuanbl, Heob6xoAMMble ANA OLEeHKN 3HaHUN,
YMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepuayroume atanbl GPOpMUMpOBaHUsA

KOMMeTeHUUn
Ne Ne
i dopmynunpoBka BONpPOCOB TeMbI
1 | CopbumoHHoe B3ammMogencTBme. MoHsaTus: copbuusa n agcopbuusi, copbatbl U COPOEHTHI. 1
2 | MNMprynHbI, MEXAHN3M N TEPMOANHAMMKA COPOLIMOHHBIX NpoleccoB. dHeprusa Mbbca. 1
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3 | MNpupopa copbumoHHbIX cun. dusndeckas copbumsa wn  xemocopbums. IHeprud 1
copbumoHHoro B3aumogencTaus. ObpaTMMocTb COPOLUOHHBIX NPOLECCOB.

4 | CocTaB 1 peakuMoHHasi CNoCoBHOCTb MOBEPXHOCTU TBEPAbLIX BELLECTB. 1

5 | lNoBepxHOCTHast aKTUBHOCTb. [1OBEPXHOCTHO aKTUBHbIE W MOBEPXHOCTHO WHAKTUBHbIE 1
BelLleCcTBa.

6 MoHooGMeHHas copbuus. 1

7 | YoenoHas nmMOBEpPXHOCTb TBEpPAbIX BeLeCTB, KaK KpUTEpPUA OLEHKM MOBEPXHOCTHOM 1
aKTMBHOCTM copOeHTa.

8 | Metogbl onpefeneHnsa yaensHon NOBEPXHOCTU TBEpPAbIX MaTepmnasos. 1

9 | OnpegeneHust akTMBHOCTM YISt MO MOAHOMY YMCIY U MO aacopbummn Kpacutenemn. 1

10 | CopbGeHThl, X cocTaB M CcTpykTypa. MaTtpuua, dyHKLUMOHAmNbHbIE Fpynmnbl COPOEHTOB. 2

11 | lMNMopuctas cTpykTypa TBepAblX BelwlecTB. Knaccudpukaumsi cOpOeHTOB MO pasMepy U 2
OAHOPOAHOCTM Nop.

12 | Knaccudmkaums copbeHTOB No NPUPOLE M NMPOUCXOXKAEHUO MCXOOHOrO chipbs. .[prmMepsl. 2

13 | MloHWTBI, nX cTpoeHne, cocTaB 1 CBOWCTBA. 2

14 | MexaHn3am MoHOOBMEHHOro B3anMogeNCTBUS. 2

15 | MpupogHble U CUHTETUYECKNE WOHUTLI. lNonmMmepusaumoHHbIe U MOMAMKOHAEHCAUNOHHbIEe 2
MOHOOOMEHHbIE CMOTbI.

16 | Knaccudmkaumss MOHUTOB MO 3HaKy 3apsga  OOMEHMBAKLWMXCA WMOHOB W CTENeHu 2
anccoumaumm dyHKLUOHANMbHbIX rpynm.

17 | CTpyKTypHas knaccudmkaums MOHUTOB. 2

18 | PuM3MKO-XMMMNYECKME XapaKTEPUCTMKN COPOEHTOB, METOAbLI UX ONpedeneHusl. 3

19 | HabyxaeMoCcTb OpraHM4eckmx MOHMTOB. PakTopbl, BIMSAIOLLIME HA STOT NoKasaTesb. 3

20 | Kputepuu n meTogpbl OLEHKM HabyxaHus NOHWUTOB. 3

21 | TexHonornyeckue nokasarenu copbeHToB U MeToAbl UX onpedenexHnst 4

22 | Ctatndyeckass n guHamm4yeckasi oOMeHHas eMKOCTb MOHUTOB. MeToabl UX OLEHKN. 4

23 | MNonHas guHamuyeckasi o0OMeHHas eMKOCTb 1 cnocob ee onpeneneHus. 4

24 | BnivsiHne pH Ha 0OMEHHYH €MKOCTb KaTUOHUTOB, aHUOHUTOB U aMOTEPHBLIX MOHUTOB 4
pasnM4yHoOn Cunbl

25 | KnHeTtun4deckune cBoncTBa COPOEHTOB M KPUTEPUM UX OLLEHKM. 5

26 | KnHeTtun4deckue kpusble copobunmn, X NOCTPOEHNE N aHaNu3. 5

27 | MexaHu3M, OCHOBHblE CTaaUN W KMHETUKA MOHHOro obMeHa. 5

28 | OnpegeneHne NUMUTUPYHOLLEN CTaAUU MOHHOro obMeHa METOL4O0M npepbiBaHus copbumu. 5

29 | XapakrepucTtuka BHYTpMaAnGdY3MOoHHbIX npoleccoB copbunn.KoadduuneHTt andpdysmu. 5

30 | MaTtemartnyeckoe mogennpoBaHue KMHETUKN copounn. 5

31 | CopbumoHHoe paBHOBecKe. PaBHoBeCcKe MOHHOro obmeHa. 6

32 | N3oTtepmbl copbumm,mx noctpoeHme,opmbl 1 aHanum3 6

33 | Knaccudumkaums nsotepm copbummn. Beibop mogenn nsotepmbl copoumm. 6

34 | YpaBHeHue usotepmbl JleHrMmiopa ons MoHoMonekynsapHon agcopbumn. KoHctaHTa 6
aacopOLUMOHHOIo paBHOBECUS

35 | ®PM3MYECKMI CMbICIT KOHCTAHT B YypaBHeHuu JleHrMmiopa 6

36 | OnpegeneHune npegenbHOM EMKOCTM MOHOCIONA copOeHTa. 6

37 | N3otepma agcopbummn Gpenanmnxa Ha HEOQHOPOLAHOW NOBEPXHOCTM TBEPAOIro BELLECTBA. 6

38 | YpaBHeHne n3oTepMbl Ppengnmxa n BblYUCIIEHNE €€ KOHCTaHT. 6

39 | MpaHuLbl NPUMEHUMOCTY 3TOrO ypaBHeHuss Opeanmxa. 6

40 | CtyneH4aTble N30TEPMbI NONIMMOSIEKYNSIPHON agcopbumn. YpaBHeHne PpyMKmHa 6

41 | Kputepum oueHkr npuponabl COpOLNOHHOrO B3anmMogeNCcTBUS Ha OCHOBE KMHETUYECKMX 6
KPVBbIX U 30TEPM copbuum

42 | MeToabl NOBEPXHOCTHOrO MOAUMULMPOBaHUS TBEPAbIX BELLECTB. 7

43 | XemocopbumnoHHasi MogndmrKaumnsa NoBEPXHOCTU TBEPAbIX BELLECTB. 7

44 | MNony4yeHne MHOroyHKLMOHaMNbHbLIX COPOEHTOB METO4OM NMOCMOMHON dmKcaumm 7
YHKUMOHANbHbIX rpynn

45 | MNoBepxHOCTHasa MoandmKkauna TBepablX BeLWeCcTB METOA0M 3NIEKTPOMarHUTHOWM 7
00paboTku.

46 | CuHTE3 N MOANULMPOBAHNE KOMMO3ULMIA C OYHKLMEN COPOEHTOB, HANOMNHUTENEN, 7
NUrMEHTOB.

47 | NoHOOBMEHHbIN CUHTE3 copbeHTa C 3agaHHbIMM CBOMCTBaAMM 7

48 | TunoBble MeToabl MOHOOOMEHHOMO NOMYYEHUS ANEKTPONIMTOB Pa3fMYHbIX KNaccoB U 7
CBOWCTB.

49 | lNpumeHeHne copBEHTOB B XMMNYECKON TEXHONOMMU OPraHUYeCcKUX U HEOPraHNYeCcKnX 8
BELLIECTB,

50 | MNpumeHeHre copbeHTOB B MPOU3BOACTBE, MUHEPAnbHbIX YA0OPEHUN. . 8
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51 | HasHayeHwue n ncnonb3oBaHne cOpbEeHTOB B rMApOMETanyprmyeckon NpoOMbILLIIEHHOCTH. 8

52 | CopbunoHHbIE TEXHOMOrMKM AN MNOAFOTOBKM BOAbI B TEMMO3HEPreTuke M B XUMUYECKOW 8
NPOMbILLNIEHHOCTH:

53 | Cop6unoHHbIE METOAbl O4YMCTKU CTOYHBIX BOA, OT MOHOB XXECTKOCTU U TSXKENbIX MeTansos. 8

54 | NpyumeHeHne HanonHuTenen, MNUrMEHTOB W HocuTenen, obnagarowmx CopOLMOHHOM 8
yHKUmnen B TexHonornm LIBI.

55 | Bbibop copbeHTa s 04MCTKM OpraHnYeckux npenapartoB OT MPUMECEN. 8

56 | NpumeHeHne copbLMOHHBIX MPOLLECCOB B MeanLMHE 1 hapMaKosormu. 8

57 | CopbUMOHHbIE METOAbLI KOHLIEHTPUPOBAHMS U OYMCTKN KPOBU 8

58 | OHTepocopbeHTLI HA OCHOBE LIENIIOI030COAEPXKALLNX MaTepuasnos 8

10.2.2. BapuaHT TMNOBbIX 3agay, pa3paboTaHHbIX B COOTBETCTBUU C YCTAHOBJIEHHbLIMU 3TanaMm
hopMMpPOBaHUSA KOMNETeHLNI

Ne
n/n

Ycnosus TUNOBbLIX 3a4a4 (3agad, KencoB)

OTBeT

1

Paccuutante ygoenbHyt0 NOBEPXHOCTb ABYOKMCUM TUTaHa Mo agcopbuumn asoTta
npu 750 K no nuHenHomy ypaBHeHuto BIOT, Hangute A- n C, Ha OCHOBaHUK
cnefyroLmnx AaHHbIX:

P-102,Ma 60,94 116,41 169,34 218,65 272,25;
A, monb/kr 0,367 0,117 0,467 0,512 0,567,

€Cn [aBreHne HacblLWEeHHOro Napa a3oTa Npu ykasaHHow Temnepartype Ps =
78,3-10 3Ma, nnowiagb, 3aHUMaeMol ogHoM Morekynon asota So = 0,16 HMm 2 .

36,51- 103 ™ 2 /kr.

YpenbHasi NOBEPXHOCTb HEMOPUCTOM caxu paBHa 73,7 m 2 /kr. PaccuutanTe
nnowagpe, 3aHNMaeMyo MOnekyrnon 6eH3ona B NAOTHOM MOHOCIIOE, UCXOAs U3
[aHHbIX 00 agcopbuumn 6eH3ona Ha aTom agcopbeHTe npu 293:

P.,Na 1,03 1,29 1,74 2,50 6,67

A102 , monb/kr 1,57 1,94 2,55 3,51 7,58. MNpeanonaraeTcs, 4YTo M3oTepma
agcopbunn onunceiBaeTcs ypaBHeHneM JleHrmiopa.

0,48 HM 2

K 3,0 r katnoHuta B H+ - dopme pobasneHo 100 mn 0,1525 m pactBopa
rmgpokeuga HaTpusa. [locne  ycTaHOBMNEHMS paBHOBECMS  KOHLEHTpauums
rMOPOKCUOHBIX MOHOB yYMeHblumnack o 0,0255 m. OnpegenuTe ctaTtuyeckyto
0BMEHHYI0 EMKOCTb KAaTUOHOOBMEHHMKA.

COE =423

MMOnb/T

Paccuutanite HacbiNHYl MIOTHOCTb CUIMKarens, ecnum MaccCbl MycToro
uunuHapa obvemom 100 cm® M uunuHApa, 3anofiHEHHOrO abCoMNOTHO CyXUM
copbeHToM paBHbl 93,29 r n 150,551

573 r/gm3

Uepes KONOHKY, 3anonHeHHY0 kaTnoHnToMm maccown 10 r, nponyctunu 250,0 mn
0,08 M CuSO4. Bbixogswme n3 KOMOHKM nopuum pacteopa no 50,0 mn
TutpoBann 0,1 H. pactBopoM Tuocynbdata Hatpua (feke = 1) u
nonyynnucreayoLime pesynbTaTbl:

Mopuus pacteopa 1 2 3 4 5

Pacxopn Tuocynbdata Ha TutpoBaHme, mn . 0 12,00 25,00 39,20 39,20
Bbluncnute gnHaMum4eckyo eMKOCTb KaTMoHUTa no Meaun (MmMons/r), npuH1UMas
BO BHMMaHWe MOMSPHYIO 9KBUBANeHTHYI0 Maccy metanna.

1,69 mmonb
(*2Cu?)/r.

K 2 n ctouHon Boabl gobasunu 10 r katnoHmuta KY-2-8 n yctaHosunun pH 6.
M3BecTHO, 4TO B 3TUX YycnoBusx MOHbl Cu2+ wn Ni2+ copbupyotesa ¢
koadppmumeHtamm pacnpegenerdnss 1000 n 300 r/mn cooTBeTcTBEHHO. Mocne
Aecopbummn B KOHLEHTpaTe XMMUYECKUM aHannsom obHapyxeHo 35,0 mr Cu?*u
7,3 mr Ni2*- KakoBa KOHLeHTpaLuust 3TUX MOHOB B CTOYHOMN Boae?

C (Ni#")=6,1
Mmr/1;

C(Cu®) =21
mr/n.

Kakas macca Co(2+) ocTaHeTtcd B  pacTtBope, ecnu  4epes
XpomMaTorpadhmyeckyto KOMOHKY, 3anofiHeHHY 5 r kaTtuoHuTa B H*Y — chopme,
nponyctunu 200,0 mn 0,1 H pactBopa CoCl.. NonHaa anHammnyeckas eMKOCTb
KaTnoHuTa paBHa 1,60 M3KB/T.

0,3536r

Haeecky 5100 r 3onoTtocogepxallen pyabl pactsopunu nornHocteto B 10 n

WAu (B pyae) =

PNa
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uMaHmg - copaepxawero pactBopa. 3arem 1000 mn atoro pacteopa | 2,94-10-4 %;
nponycTunu 4Yepes KOMnoHky, copepxawyto 10 r aktmBupoBaHHoro yrnd, | WAu (B yrne) =

8 | KOTOpbIN KONMMYECTBEHHO copbupyeT 30m0To. Yronb coxrnn. Ero Bec nocne | 0,015 %;
cxkuranusa coctaeun 0,5378 r. 3ony nogseprnv aHanu3y metogom npodupHon | WAuU (B 3one) =
nnaBku W onpegenunu, 4to oHa cogepxut 0,0015 r 3omota. Hamgute | 0,278 %; cTeneHb
cojepxaHue 3onoTtaB pyde, yrne W 30Mne, a TakkKe CTeneHb ero | KOHLEeHTpUpoBaHUA
KOHLIEHTPUPOBaHMS (MO OTHOLLEHUIO K pye Ha BCex dTanax aHanusa). = 1:51:946

9 | MNonHas o6bmeHHas emKocTb cyxoro cynbdokaTnonnTa KY-2-8 B Na+ - dopme | m (Co?*) = 0,14r
paBHa 4,8 mmonb/r. Onpegenute npeaenbHO BO3MOXHOe konmyecTBo (r) | m (Ba?*) = 0,33r
kobansta (lI) wn 6Gapua (ll), koTopoe MoxeT copbupoBaTbCs U3
COOTBETCTBYIOLUX PAacTBOPOB 1 I UCXOQHOTO MOHUTA.

M3BecTHO, 4YTO KpeMHuIn copbupyetcsa aHnoHutoM mn3 0,005 monb/n pacteopa

10 | HF Ha 80 %. Npu aHanuse nuTbeBOW BoAbl 2 N €€ NOAKUCIUAM A0 YKasaHHOro 1.60 pas;
3HAYEHUs1 KOHLIEHTPaLMM MNABMKOBO KUCMOTOM U nponycTuny yepes konowky | C (Si) =0,00125
C aHuwoHuTOM. [anee aHuoHuT pecopbuposanu 10 mn pactBopa NaOH wu M/

doTOMETPUYECKUM aHanmn3oM OBHapyxXunu, 4TO B MOcCnegHeM pacTtBope
KOHUEHTpaums kpeMHusa coctaenseT 0,2 mr/n. Hantu cogepxaHne KpemHus B
NUTLEBOW BOAE N CTENEHb KOHLEHTPMPOBAHMS €ro B LENOYHOM pacTBope.

11 | NOOE vnonnta no xonectepuHy coctaenset 0,7 mkmons/r. Onpegenute maccy
WOHUTA, Npu nponyckaHunM 4epes kotopyto 100 mn nnasmbl KpPoOBU C 400 r
KOHLIeHTpauuen xonectepmHa 4,8 MKMOSb/MJ1, KOHLEHTPaLUUSA ero NoHmkaeTcs
[0 2 MKMOnb/MI.

10.3. MeToanyeckune matepmansl,
onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUN, BrnaaeHuin (HaBbIKOB U (MNK)
NPaKTUYECKOro ofnbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUpOBaHMS KOMNETEHLUN

10.3.1. YcnoBus gonycka oGy4alowerocs K caade 3adveTta M 3alute KypcoBoi paGoTbl U Nopsgok
NMKBUAALMN akageMnyecKon 3a00MKeHHOCTH

lMonoxeHne O npoBedeHWM TeKyllero KOHTPOMs YCNeBaemMoCTU U MPOMEXYTOYHOM aTTectauumm
obyuatomnxcs
10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

yctHas | X nucbMeHHas | X KOMMbIOTEPHOE TECTUPOBaHMe nHas

10.3.3. Ocob6eHHOCTU NpoBeAeHUS 3a4eTa U 3aWnUTbl KYPCOBOW paboThl

CTypeHTbl, BbINONMHUBLUME Bce TpebOoBaHUSA TEKyLero KOHTPOMsi, Ha 3aveTe OTBe4YalT Ha [Ba
TEopeTUYeCcKMX BOMpOCa U pellatoT OAHY MNpaKTUYeckyro 3agadvy. Bpemsa Ha nogrotoBky coctansiet 30
MUHYT. [MpenogaBaTens BNpaBe 3a4aTb HECKOIbKO AOMOMHUTENbHbBIX BONPOCOB.

Ha 3awmte kypcoBou paboTbl CTyAEHT JOmMKeH ObiTb XOpOLIOo pa3bupaTbcs B TeMaTuke paboTol, eé
NPUKNagHOM 3Ha4YeHUN, METOAMYECKOW W 3KCrnepumeHTanbHon 4vacTtu. [lpenogaBaTtenb BnpaBe 3agaTb
HECKOMNbKO BOMPOCOB MO BbIBOAAM, CAenaHHbIM Ha OCHOBE NpoBedeHusa nuTepaTtypHoro ob3opa u
BbINOMHEHHOW 3KCnepumeHTanbHOW 4Yactn. Ha Gecepny npenogaBatenst cO CTyAEHTOM BblAensieTcs He
6onee 20 MUHYT.
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